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We have every reason to be optimistic? to believe that we
shall be found, ultimately, to have taken at the flood this
great tide in the affairs of men; and that we shall presently be
carried on the crest of the wave into a safer harbor. There we
shall view with even mind the exhaustion of the fuel that took
us into port, knowing that practically imperishable resources
have in the meanwhile been unlocked, abundantly sufficient for
all our journeys to the end of time. But whatever may be the
ultimate course of events, the present is an eminently atypical
epoch. Economically we are living on our capital; biologically
we are changing radically the complexion of our share in the
carbon cycle by throwing into the atmosphere, from coal fires
and metallurgical furnaces, ten times as much carbon dioxide as
in the natural biological process of breathing. . .[T]hese human
agencies alone would. . .double the amount of carbon dioxide in
the entire atmosphere. . . .

Lotka estimated a doubling time of 500 years, based on continued usage
of coal at 1920s levels. If he had used the logistic ("Lotka-Volterra")
equations for which he was to become famous to calculate future
emissions as a result of human activities, Lotka would have given a
doubling time in the middle of the twenty-first century.

V. I. Vernadski (1926) was among the first to show the extent to
which the Earth, its atmosphere as well as its hydrosphere and land-
scapes, is indebted to living processes, to the biota. The theoretical
ecologist V. A. Kostitzin (1935) dealt extensively with the circulation
of carbon in his monograph "Evolution de 1'atmosphere, circulation
organique, epoques glaciares." Kostitzin provides a general review of
available information and some of the theories concerning the circula-
tion of oxygen, carbon, and nitrogen and discusses the long-term changes
in their abundance in the atmosphere and soil. He reviews the theories
in light of a simple model, incorporating a system of linear and quad-
ratic differential equations, one of the early formal attempts to model
the cycles. In his concluding remarks Kostitzin warns against confus-
ing the relative short-term stability of nature with the absolute, but
misleading, long-term stability of mechanical systems "which does not,
in fact, exist, either in mechanics or in biology."

By 1938 G. S. Callendar was focusing directly on the industrial
production of carbon dioxide and its influence on temperature. He went
on (1940, 1949) to speculate that a 10% increase in atmospheric CC>2
between 1850 and 1940 could account for the observed warming of
northern Europe and northern America that had begun in the 1880s. G.
Plass, of the Aeronutronic Division of the Ford Motor Company, was
responsible during the 1950s for the development of surface energy
balance approaches to climate sensitivity that yielded the first
"modern" estimates of global surface temperature response to increased
C02- R. Revelle and H. E. Suess, in the opening of their often-cited
1957 paper, dramatically emphasized the significance of the rise in
atmospheric CQ2S "Human beings are now carrying out a large-scale
geophysical experiment...." They also pointed out for the first time
that most of the CO2 produced by the combustion of fossil fuels would